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(57) Abstract 

An Actively Broadcast URLs for Drive-By Internet Information (ABU-DaBII) system provides for the just-in-time distribution of 
information through mobile infomiation terminals. The system involves the Intemet as the primary source of the infomiation and includes 
a mobile information terminal as the output device and a local agent which is locally operated. The mobile informadon terminal includes a 
receiver, a URL queue and a WWW renderer/browser. The local agent includes a short-range transmitter to distribute information pointers 
to the mobile information terminal and a mechanism for transferring data into the transmitter. 
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A System for Providing Targeted Internet: 
Information to Mobile Agents 

5 

Background of the Invention 
Field of the Invention ^ 

10 

The present invention relates to accessing 
information and more particularly to utilizing the 
Internet to receive targeted information through mobile 
information terminals, 

15 

Description of the Prior Art 

Roadside advertisement ^ whether it be billboards or 
elaborate storefronts, is an important tool through which 

20 merchants and service providers let the public know about 
their products- As a potential customer drives past ' in 
their automobile, they see the advertisement, and become 
aware that the product exists, or are reminded of it. 
The major drawback of roadside advertisement is that 

25 there is little or no opportunity for the customer to 

follow up if they are interested. The information that 
can be provided is limited, and there are few channels 
available to provide the customer with more information. 
In the case of a billboard, there is no opportunity, 

30 other than an active effort by the customer. In the case 
of a store front, the customer might stop at the store, 
but probably not if he is en route elsewhere or only has 
a passing interest in the product. Even if the customer 
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is likely to stop, the merchant needs some way to 
differentiate his product from that of the competitors' 
product, or risk the customer stopping elsewhere instead. 
Some very large organizations have used short-range 
5 radio broadcasts to send additional information to 

customers. Such systems allow a much larger amount of 
information to be transferred, but they have several 
restrictions which limit their use. First, they are 
expensive. Second, they require that the customer spend • 
10 a large amount of time within the broadcast range in 

^oifder to hear the information. m practice; -^th^s means 
that only organizations occupying geographicaiiy large , 
areas can make use of them. Even when satisfying these 
constraints, such systems still lack the interactivity • 
15 .necessary to deliver custom information which can attract 
a customer. 

. The advent of automobile based ' Internet browsers in 
the next few years will give a new opportunity for 
■ merchLants to make use of roadside advertisements? 

20 Billboards and storefronts can be equipped with short- 
range data transmitters which broadcast very short 
transmissions to passing automobiles. Rather than 
carrying lengthy product information, these transmissions 
can carry short Internet Uniform Resource Locator codes 

25 (URLs). Once the automobile receives a URL, a driver 
with an Internet browser can choose to "follow" it, and 
access the World Wide Web document to which it points, or 
the driver can choose to ignore the URL. The resulting 
document, and others which it links to, can contain an 

30 arbitrary amount of information about any topic the 

vendor chooses, and can include interactivity to help the 
customer get the most relevant customized information for 
their interest. 
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SiJinmary of tihe I nven ti on 

. 5 The present invention is a system called Actively 

Broadcast URLs for Driv^e-By Internet Information, or ABU- 
DaBII, which allows access to Internet infoinnation 
customized to roadside advertisements. The present 
invention also provides a method for Internet web sites 

10 and audio programs to advertise themselves in an ; . • 
effective way. ' • 

The present invention involves the Internet as^the.-* 
primary source of the information. The present invention 
includes a mobile information terminal as the output 

15 device to the user and a local agent whibh is locally 
operated The system also provides for passing custom 
information to a remote Internet program. The mobile 
information terminal includes a receiver, a URL queue and 
a WWW rehderer/browser . The local agent includes a ' 

20 short-range .transmitter to distribute information 
pointers to the mobile information terminal and a 
mechanism for transferring data into the transmitter. 

25 Brief Description of the Drawings 

Figure 1 illustrates the Actively Broadcast URLs for 
Drive-By Internet Information (ABU-DaBII) system of the 
present invention in operation. 
30 Figure 2 illustrates the architecture of the ABU- 

DaBII system of the present invention. 

Figure 3 illustrates the structure of the Actively 
Broadcast URLs (ABU) of the present invention. 
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Detailed Description of the Invention 

The Actively Broadcast URLs for Drive-By Internet 
Information (ABU-DaBII) system provides for the just-in- 
time distribution of information to a mobile terminal. 
Figure 1 illustrates the operation of the ABU-DaBIl 
system as it provides drive-by-access to the Internet 
information. The system involves the Internet 10 as the 
primary source of the information and includes a mobile 
information terminal 12 as the output device, located in 
the vehicle 14 in this embodiment and a local agent (not 
shown) consisting of a short-range transmitter 18 to 
distribute information pointers, and a data entry 
mechanism (not shown) for transferring data into the 
transmitter 18. 

The function of the present invention is to allow 
.local agents, like buildings billboards 20 and vehicles 
14, to make information available to mobile information 
terminals 12. This function is achieved through the use 
of short-range transmitters 18 which broadcast Internet 
URLs 22 on a known frequency. Mobile information 
terminals 12, such as those mounted in automobiles, 
receive the URLs 22 and store them in a queue. The 
terminal's user then has the opportiinity to retrieve any 
URL and access the World Wide Web (WWW) document 
addressed by that URL. In this discussion, the term 
document refers to any WWW object which may be referred 
to by URL, including various kinds of mixed and non-text 
media, and also the results of Internet programs which 
are accessed by URLs. 

Figure 2. illustrates a block diagram of the 
architecture of the present invention. As stated above, 
the present invention includes a mobile information 
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terminal 2 6 as the output device to the user and a local 
agent 28 which is locally operated. The mobile 
information terminal 26 includes a receiver 30, a URL 
queue 32 and a WWW renderer/browser 34 . The local agent 
5 28 includes a short-range transmitter 36 to distribute 
information pointers to the mobile information terminal 
26 and a data entry mechanism 38 for transferring data 
into the transmitter 36. 

As the mobile agent moves, it may enter the range of 

10 many such transmitting agents, and it collects the URLs 
as it travels. The operator of the transmitting agent 
uses'- the data entry mechanism 38* to update the .-'URL which 
it transmits. An optional back channel 4 0 can be 
provided between the WWW server 42 and' the data entry 

15 mechanism .38 to allow events from the Internet 4 4* to 
update the URL being trarrsmitted. The WWW server 42 
interfaces with the Internet 44 and an information base 

The local agent 28 is the system which provides the 
20 Internet URL to the mobile information terminal 26. It 
consists of the short' range transmitter 36 and the data 
entry system 38. 

The short range transmitter 3 6 broadcasts a signal 
on one of a set of known frequencies, with a range long 
25 enough to only reach the conduit for the mobile agents 
(such as a highway, if the mobile agents are in 
automobiles) . Such a transmitter may utilize either an 
RF or optical transfer mechanism. The signal that it 
broadcasts is called an Actlirely Broadcast URL (ABU) . As 
30 shown in Figure 3, each ABU 50 consists of a start code 

52, a URL string 54, a break code 56 , a title string 58, 
and a checksum code 60, The strings in the ABU 50 are 
represented as sequences of ASCII characters, although 
the codes need not be. The broadcast of an ABU 50 is 
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between several different ABUs 50, as deemed appropriate 
by the operator of the local agent (28 of Fig. 2) . 

The structure of an ABU 50 will now be described* 
5 The start code 52 is a unique signal which designates the 
beginning of an ABU 50. The start code 52 serves as a 
delimiter between ABUs . The break code 56 is a unique 
code which is broadcast between the URL 54 and the title 
string 58 and serves to delimit them. The checksum code 
10 60 uses some agreed upon standard error detection or 

correction encoding of the URL 54 and title strings 58 . - 

The URL follows any standard conventions for 
Internet URLs, and for example may make use of ■ HTTP or'-" 
RealMedia protocols, as well as include information coded 
15 in the- Common Gateway Interface (CGI) to Internet, 
executable programs. The URL may also contains 
placeholder \^ariables which may be filled in by the. 
mobile information terminal when it attempts to use the 
URL to retrieve a WWW dociament . 

The title string 58 contains information to identify 
the.JJRL 54 to the user of the mobile information terminal 
(26 of Fig. 2). This information serves as the anchor 
for the hyperlink implied by the URL 54. 

The total length of the ABU 50 is restricted 
25 depending on the available broadcast data bandwidth, and 
the length of time during which the mobile agent is 
expected to be in range of the local agent and not of 
interfering signals. For example, if a local agent on a 
highway can expect automobile-based mobile agents to be 
30 in range for 2 seconds, and the available broadcast data 
bandwidth is 1200 bps, then the signal is limited to 300 
bytes, (2 seconds * 1200 bits/second * 1 byte/8 bits = 
300 bytes) . Since the average user will arrive in the 
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middle of a broadcast/ the functional limit would be one 

half or 150 bytes. 

The following will describe the data entry mechanism 

(38 of Fig. 2) . The URL 54 and the title string 58 

5 contained within the ABU 50 are entered into the short 

range transmitter 36 by the local agent operator using 

the data entry mechanism 38 In the event that many 

different ABUs are being broadcast by the same local 

agent, all of them are entered though the data entry 

10 mechanism. The data entry mechanism is used to change 

the values of. the URL and title string whenever a change : 
is desired by the operator. 

.The data entry mechanism could take many different 
forms. It could be a small terminal attached directly tc 

15 the short range transmitter, a portable terminal which 
can plug into a transmitter, a remote terminal which 
connects to the transmitter via cable or wireless 
connection, or any other mechanism which allows ASCII 
characters to be , entered into the transmitter. 

20 The mojbiie information terminal^ 26 of Fig. 2, is a 

device carried by a mobile agent which can receive an . 
ABU, use it to retrieve a WWW document, and potentially 
alert the user to the new ABU and render the WWW 
document. An example of a mobile agent is an automobile, 

25 but potentially any mobile system (pedestrian, robot, 
train, etc.) could make use of such a terminal. The 
terminal 2 6 consists of three parts, a receiver 30, a URL 
queue 32, and a WWW browser 3 4 which includes the 
capability to retrieve and render WWW documents and to 

30 interact with the terminal user. 

The receiver 30 is a device for receiving ABU 
transmissions. It listens on all of the set of 
designated frequencies for any ABU broadcasts. It 
ignores all information it receives on any given 

7 
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freauencv until it r^^r-^^ 

— • — >- ^v-i^^^ v-v^k^c diiia j-jToin tnac 

point it begins to store the string it receives as the 

URL. When it receives a break code, it concludes storing 

the URL and begins storing the title string. When the 

5 checksum code is received, the storing is concluded, and 

the receiver checks to ensure that the ABU has been 

received correctly. If not, it attempts some recovery 

procedure: either applying an error correction algorithm 

or listening on the frequency again, depending, on the 

10 implementation. When an ABU is received correctly, the - 

URL and title strings are passed to the URL queue. 

The receiver continues to listen on all designated 

frequencies, and can receive multiple ABUs concurrently, 

discarding them or passing them to the URL queue 32 

15 depending on the success of the transmission. 

The URL queue unit 32 is a repository for URLs and 

title strings, made of standard digital memory. The 

strings are stored as sequences of ASCII characters, ■ in 

URL/title pairs. New URL/title pairs arrive from the 

20 receiver, and pairs may be requested by the WWW browser. 

Optionally, the queue unit may have a facility to alert 

the terminal user when a new URL has been received and is 

available. URL/title pairs are replaced in FIFO manner, 

that is, when the queue is full, the least recently 

25 received pair is dropped to make room for any new pair. 

The WWW browser 34 may have many features and 

capabilities which are independent of the ABU-DaBll 

system. In order to support ABU-DaBII, it must have at 

least the following capabilities: it must be able to 

30 retrieve a WWW document from the Internet 44 given a URL; 

it must be able to receive URL/title pairs from the URL 

queue unit; and it must be able to fill in any 

placeholder variables in the URL. it probably should 

also be able to render WWW documents and provide a 
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browsing interface to. the terminal user, although these 
capabilities may not be necessary for all applications. 

The precedence with which URL/title pairs are sent 
by the queue unit to the WWW browser may vary depending 
5 on the preferences of the user or the browser developer, 
but the following is an example of a simple and effective 
protocol which can used in most circumstances. Each time 
a new URL/title pair is received by the queue unit, it 
sends an alert message to the WWW browser. When the 
10 browser requests a URL from the queue unit, the queue 
unit provides a URL given the following precedence: 

1,, The most, recently received URL which has nb.t yet been 
delivered to the browser, 
15" 2. If all URLs have been delivered, the most recently 
received URL which has ..already been delivered. 

Th.is pxotocol could be used as in the following 
example. The. autom.obile is passing through a commercial . 

20 zone with many stores employing local agents. Upon 
passing a particular store, a passenger wonders what 
products are currently on sale. He cliclcs the '^grab URL" 
button on his browser. The browser asks the queue for 
the most recent URL/title pair, and then renders the 

25 title to the user. However, in this case the most recent 
URL is not from the desired store, as the user can 
determine from the rendered title. So the user presses 
'^grab" again, and the browser gets the next most recent 
URL. Eventually, the desired title is retrieved and 

30 rendered, and the user can use the browser to follow the 
link", that is, retrieve the WWW document from the 
Internet using the associated URL. 

ABU-Dabll also includes a system for passing custom 
information from the mobile information terminal to 
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remote Internet programs. The local agent 28 may have 
included placeholder variables in the URL which it 
broadcast. These variables allow the browser to 
customize the user's use of the WWW on the user's behalf, 
5 The WWW browser inserts a value into the URL, in place of 
the placeholder variable, which is commensurate with the 
mobile agent's situation and the user's preference. For 
example, a URL could reference a CGI program which takes 
as parameters the current gasoline level of the vehicle 
10 and its fuel efficiency, and suggests a gas station at an 
appropriate distan'ee, . Such a URL might look like this :- , - 
http : / /www. serviiie . com/ station?*GAS_LEVEL** FUEL EFFICY* . 
The local agent would use placeholders in the URL for the 
CGI parameters, arid these placeholders would be filled 
15 with appropriate values by the WWW browser whenvthe- • 

document is accessed. In this instance, the placeholder' 
for ^^GAS_LEVEL" would be replaced by the current 'gas ' 
level of the car, and the placeholder for "'FUEL EFFICY" 
would be replaced by^ the fuel efficiency rating of the 
20 car. In this way, the local agent operator could give 
information to the driver, based on the driver's 
immediate and specific situation. Obviously, the driver 
would have to previously specify which information he was 
willing to give out, 
25 The Internet 44 is not actually part of the ABU- 

DaBII system, but it does serve as the repository for the 
documents which contain the information provided by the 
local agent operator to the mobile agent user. 

One optional feature of an ABU-DaBII system is to 
30 provide a hack channel though which information gathered 
on the Internet could be used to update the local agent. 
For example, after a certain number of people had 
accessed a particular document, the local agent might be 
automatically updated to provide a different URL. The 
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back channel is implemented by connecting the local 
agent's data entry mechanism to the WWW server which 
provides the docixcuent, and allowing a program on the WWW 
server to employ the data entry mechanism to update the 
5 short range transmitter. 

The following section describes some sample 
applications of an ABU-DaBII system. In the simplest 
case of a local advertisement, a local agent could be 
included in a store front, and the mobile agents could be 

10 in automobiles. As a driver passes by the store, if he 
is interested in getting _ information, from that store, he 
uses .his browser to get the URL from the queue and 
accesses the store's WWW page. The store's proprietor 
can. have placed whatever information there he wants, 

15 including information about items on sale,- rare items in -, 
stock, store hours, promotions, or anything which will 
encourage the driver to do business there. Restaurants 
could provide menus. 

This kind of advertisement is not limited to 

20 storefronts, but could be used with billboards or even 
placarded trucks.. 

More sophisticated advertising is possible by 
customizing the advertisement to the customer. For 
example, the URL broadcast by the local agent could 

25 reference an Internet program using the CGI. This 
program could be parameterized by the local agent's 
location. In this way, a national advertising campaign 
could include information about the user's immediate 
location. For example, a national hotel chain could rent 

30 billboards around the country, each broadcasting the URL 
of the hotel's central office, but with a parameter ' 
indicating which location the user was passing. ■ This 
information could be used to focus the information 
provided to the user on hotels in the immediate vicinity. 
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Still more customization can be employed through the 
use of placeholder variables in the broadcast URLs. For 
example, the user of a mobile information terminal can 
program the terminal with his preferences regarding types 
5 of accommodations, food, gasoline, etc. This information 
can then be sent as parameters to Internet programs, so 
that vendors of these services can ensure that the 
customer always receives the most relevant information 
about their services , 
10 Local agents placed in street signs - traffic 

:signals, and other locations could be used to deliver 
references to information about the local ar^a. ^For^- 
example, WWW documents or programs could be provided to 
give traffic updates or weather reports for extremely 
15 localized areas. Public emergency reports could be 
easily distributed to motorists though such agents. 
Information about city ordinances/ traffic rules,: or - 
information from a local chamber of commerce could be 
distributed in this way. 
20 As automobile information terminals increase in' 

sophistication the idea of automated route plotting 
becomes more and more reasonable. Eventually, auto- 
pilots which drive cars for people automatically will be 
developed. These route plotters and auto-pilots need 
25 information however, and the Internet is an excellent 
source of that information. A route-plotting program 
needs information about local conditions (closed roads, 
heavy traffic) which can be obtained from local WWW 
resources pointed to by ABU-DaBII local agents. 
30 Auto-pilots will also require knowledge of their 

surroundings. Some of this may be provided by computer 
vision, but computer vision is resource intensive. Much 
information, for example recognizing that a gas station 
is closed, can be provided by local pointers to Internet 
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information. In this way, complex image processing 
algorithms can concentrate on critical tasks (like 
staying on the road) , and not be required for secondary 
tasks (like discovering that a road is temporarily 
5 closed) . 

Mobile information access will be an important tool 
in the next century. As information terminals become 
mobile, a new requirement for just-in-time information 
delivery will arise: the need to' access information 

10 about an object or place which is adjacent. The 

r DaBla^ system described in this disclosure f ilir> '-fhat ^^need 
by ■. 'allowing local agents to transmit Internet pointers to 
mobile terminals. The Internet pointers can thgh'be 
followed by the mobile terminal's user to access 

15 unlimited multimedia information provided by- the' local 
agent's operator. '*'^- . 

It is not intended that this invention be limited to 
the hardware or software arrangement, or operational 
procedures shown disclosed. This invention ineliides all 

20. of the alterations and variations thereto as encompassed 
within the scope of the claims as follows. 
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CLAIMS : 

1 1. A system for providing targeted internet information 

2 to mobile agents comprising: 

3 a mobile information terminal for connecting to an 

4 Internet and for providing an output to a user; and, 

5 a local agent for transmitting actively broadcast 

6 URLs (ABUs) to said mobile information terminal. 

1 2. A system for providing targeted internet information 

2 to mobile agents as claimed in claim 1 wherein said 

3 mobile information terminal comprises: 

4 receive means for receiving ABUs; and, 

5 store means for storing said ABUs in a queue. 

1 3. A system: for providing targeted internet information 

2 to mobile agents as claimed in claim 1 wherein said 

3 m.obile information terminal comprises : 

4 a receiver for receiving ABUs from said local agent; 

5 a URL queue connected to said receiver; and, 

6 a WWW renderer/browser connected to said URL queue, 

1 4. A system for providing targeted internet information 

2 to mobile agents as claimed in claim 1 wherein said local 

3 agent comprises: 

4 a transmitter for transmitting said ABUs to said 

5 mobile information terminal; and, 

6 a data entry mechanism connected to said 

7 transmitter. 

1 5, A system for providing targeted internet information 

2 to mobile agents as claimed in claim 4 wherein said local 

3 agent further comprises: 

14 
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4 placeholder variables for allowing said mobile 

5 information terminal to customize use by said user of 

6 said Internet. 

1 6. A system for providing targeted . internet information 

2 to mobile agents as claimed in claim 4 wherein said local 

3 agent further comprises: 

4. back channel means for connecting said data entry 

5. mechanism to a WWW server and for allowing events to 
6 update ABUs being transmitted. 

1 -'7. A: system for providing targeted internet Vinformation 

2 to mobile agents as claimed in claim 4 v/herein said local 

3 agent further comprises: 

4 local operation means 

\ 8. A system for providing targeted internet information 

2 to mobile agents as claimed in claim 4 wherein said 

3 transmitter comprises: 

4 a short range transmitter . 

1 9. A system for providing targeted internet information 

2 to mobile agents as claimed in claim 8 wherein said short 

3 range transmitter broadcast ABUs on one of a set of 3cnown 

4 frequencies with a range to reach said mobile information 

5 terminal* 

1 10. A system for providing targeted internet information 

2 to mobile agents as claimed in claim 1 wherein each of 

3 said ABUs comprise: 

4 a URL string; 

5 a title string; and, 

6 required protocol codes. 
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1 11. A system for providing targeted internet informatic 

2 to mobile agents as claimed in claim 1 wherein each of 

3 said ABUs comprise: 

4 a start code; 

5 a URL string; 

6 a break code; 

7 a title string; and, 

8 a checksum code. 

1 12. A system for providing targeted internet inforitiatio 

2 to mobixe agents . as claimed in claim 11: 

3 wh^reinA'said start code designates beginning of ' one 

4 of said. ABUs; 

5 wherein said break code is broadcast^ between said 

6 URL string and said title string and serves to^ delimit 

7 said URL string and said title string; 

8 wherein said title string contains information :to 

9 identify said URL string to said user of said mobile > 

10 information terminal; and, 

11 wherein said checksum code uses standard error 

12 correction. 

1 13. A system for providing targeted internet information 

2 to mobile agents as claimed in claim 3 wherein: 

3 said receiver listens on all of a set of designated 

4 frequencies for any ABU broadcast and ignores all 

5 information until said receiver receives a start code and 

6 then begins to store a URL string and when one of said 

7 ABUs is received correctly, said URL string and a title 

8 string are forwarded to said URL queue. 

1 14. A system for providing targeted internet information 

2 to mobile agents as claimed in claim 3 wherein said URL 

16 
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3 - queue comprises: 

4 standard digital memory for storing URL strings and 

5 title strings as sequences of ASCII characters in 

6 URL/title pairs. _ 

1 15. A system for providing targeted internet information 

2 to mobile agents as claimed in claim 14 wherein said URL 

3 queue further comprises: 

4 alert means for alerting said user when a new URL 

5 string ha.s ..been received. 

1 16. A system for providing targeted internet inf ormati-^n 

2 to mobile agents " as "claimed in claim 3 wherein said WPiivSf = 

3 renderer/browser comprises: . ...... 

retrieve means for retrieving a WWW documerit " f rom . ' 

5 3aijd Internet; ■ .r-^ 

6 receive means for receiving URL/title pairs from 

7 said URL queue; and, 

S fill in means for filling in any placeholder 

9 variables in a URL string. 

1 17. A system for providing targeted internet information 

2 to mobile agents as claimed in claim 16 wherein said WWW 

3 renderer/browser further comprises: 

4 render means for rendering said WWW document; and, 

5 ^ browser means for providing a browsing interface to 

6 said user. 

1 18. A system for providing targeted internet information 

2 to mobile agents as claimed in claim 4 wherein said data 

3 entry mechanism comprises: 

4 transfer means for transferring a URL string and a 

5 title string to said transmitter through local operation. 
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2 to mobile agents comprising the steps of : 

3 utilizing a mobile information terminal for 

4 connecting to an Internet and for providing an output to 

5 a user; and, 

6 utilizing a local agent for transmitting actively 

7 broadcast URLs (ABUs) to said mobile information 

8 terminal. 

1 20. A method for providing targeted internet information 

2 to mobile agents as claimed in , claim 19 wherein utilizing 

3 . a mobile information terminal comprises the steps of: 

4 receiving ABUs from said local agent; 

5 storing said ABUs in., a queue; .and, 

6 utilizing a WWW renderer/browser connected to- said 

7 URL queue for accessing said Internet. 

21. A. method for providing targeted internet .information 
. to mobile agents a^ claimed in claim 20 wherein utilizing 
a local agent comprises the steps of : 

transm^itting said ABUs to said mobile inform.ation 
5 terminal; and, 

utilizing a data entry mechanism. 
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